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(54) External adapter for portable cellular phone 

(57) The present invention provides a portable cel- 
ullar phone and an external adapter for a portable cel- 
ullar phone, with which it is possible to suppress an 
increase in an output power of a portable celullar phone 
transmit amplifier due to a loss at a transmit switch 
associated with use of an external transmitting antenna, 
and to reduce a deterioration of an NF of a receiving 
system due to a loss at a receive switch associated with 
use of an external receiving antenna. A transmit switch 
109, which is disposed before a portable celullar phone 



transmit amplifier 103 which is disposed in a portable 
celullar phone 101, is connected to an input of a trans- 
mit amplifier part 1 15 of a portable celullar phone exter- 
nal adapter 112, while a receive switch 110 which is 
disposed after a portable celullar phone receive ampli- 
fier 108 is connected to an output of a receive amplifier 
part 1 18 of the portable celullar phone external adapter 
112. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001 ] The present invention relates to a portable celullar phone and an external adapter which is used for a portable 
celullar phone. 

w Description of the Background Art 

[0002] In a conventional portable celullar phone 601 , as shown in Fig. 6, a transmit signal is radiated from a portable 
celullar phone transmitting antenna 604 through a portable celullar phone transmit amplifier 602 and a portable celullar 
phone transmit f ilter 603, and a receive signal is received at a portable celullar phone receiving antenna 605 and there- 

is after supplied to a portable celullar phone receive amplifier 607 through a portable celullar phone receive filter 606. A 
transmit switch 608 is disposed between the portable celullar phone transmit filter 603 and the portable celullar phone 
transmitting antenna 604, and is connected to an external transmitting antenna 609 as well. Further, a receive switch 
61 0 is disposed between the portable celullar phone receiving antenna 605 and the portable celullar phone receive filter 
606, and is connected to an external receiving antenna 61 1 as well. 

20 [0003] Japanese Patent Application Laid-Open Gazette No. 5-347584 discloses a conventional portable celullar 
phone and an external adapter for a portable celullar phone. As shown in Fig. 7, a transmit signal which is modulated 
by a modulation part 702 in a portable celullar phone 701 is switched to an intermediate frequency signal line 704 by 
an intermediate frequency switch relay 703 and transmitted to an on-vehicle booster 706 through a coaxial cable 705, 
and the intermediate frequency transmit signal which is transmitted to the on-vehicle booster 706 is converted into a 

25 transmit frequency by a voltage control oscillator (VCO) 707 and a transmit mixer 708. A receive signal which is 
received by the on-vehide booster 706 is converted into an intermediate frequency by the voltage control oscillator 
(VCO) 707 and a receive mixer 709, transmitted through the coaxial cable 705 and the intermediate frequency signal 
line 704, and switched to a demodulation part 710 by the intermediate -frequency switch relay 703. 
[0004] In the conventional portable celullar phone 601 , where the external transmitting antenna 609 and the external 

30 receiving antenna 61 1 are used, a signal is transmitted and received through the transmit switch 608, which is disposed 
between the portable celullar phone transmitting antenna 604 and the portable celullar phone transmit filter 603, and 
the receive switch 610 which is disposed between the portable celullar phone receiving antenna 605 and the portable 
celullar phone receive filter 606. 

[0005] However, since the transmit switch 608 is disposed after the portable celullar phone transmit amplifier 602 
35 which uses a loss which is created at the transmit switch 608, an output power of the portable celullar phone transmit 
amplifier 602 must be high. Further, since the receive switch 610 is disposed before the portable celullar phone receive 
amplifier 607, a Noise Figure (NF) of a receiving system deteriorates. In a satellite communication system or the like 
which demands transmitting with a high output power and receiving with a high sensitivity, in particular, where the exter- 
nal transmitting antenna 609 and the external receiving antenna 61 1 are to be used, a high output power of the portable 
40 celullar phone transmit amplifier 602 and a low NF of a receiving system are a problem to be solved. 

[0006] In addition, in the conventional portable celullar phone and an external adapter for the same, as shown in Fig. 
7, the transmit signal is transmitted in the intermediate frequency band from the portable celullar phone 701 to the on- 
vehicle booster 706. 

[0007] However, it is necessary to convert the transmit signal of the intermediate frequency band into the transmit 
45 frequency by the voltage control oscillator (VCO) 707 and the transmit mixer 708 which are disposed in the on-vehicle 
booster 706, which inconveniently increases the size of the on-vehicle booster. 

SUMMARY OF THE INVENTION 

so [0008] The present invention, to solve the current problem as described above, aims at providing a portable celullar 
phone and an external adapter for the same, with which it is possible to suppress an increase in an output power of a 
portable celullar phone transmit amplifier due to a loss at a transmit switch associated with use of an external transmit- 
ting antenna, to reduce a deterioration of an NF of a receiving system due to a loss at a receive switch associated with 
use of an external receiving antenna, and to minimize an increase in the size of an external adapter. 

55 [0009] A portable celullar phone according to a first aspect of the present invention comprises: a transmitting portion 
which includes a portable celullar phone transmit amplifier which amplifies a transmit signal and a transmit switch part 
which is disposed on the input side to the portable celullar phone transmit amplifier so as to switch whether to output 
the transmit signal to an external adapter or to the portable celullar phone transmit amplifier; and a receiving portion 
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which includes a portable celullar phone receive amplifier which amplifies a receive signal and a receive switch part 
which is disposed on the output side to the portable celullar phone receive amplifier so as to switch between the receive 
signal which is amplified and the receive signal which is supplied from an external adapter. 

[001 0] A second aspect of the present invention is directed to a portable celullar phone external adapter which com- 
5 prises: a transmit amplifier part which includes a transmit amplifier and a transmit filter, the transmit amplifier amplifying 
the transmit signal which is outputted to outside from the transmit switch part of the portable celullar phone of claim 1 , 
the transmit filter passing the transmit signal which is amplified; an external transmitting antenna for transmitting a sig- 
nal which is outputted from the transmit amplif ier part; an external receiving antenna; and a receive amplifier part which 
includes a receive amplifier and a receive filter, the receive amplifier amplifying the receive signal which is received by 
io the external receiving antenna, the receive filter passing the receive signal which is amplified and supplying the receive 
signal to the receive switch part of the portable celullar phone. 

[001 1 ] A third aspect of the present invention is directed to a portable celullar phone apparatus which comprises: the 
portable celullar phone of claim 1; and the portable celullar phone external adapter of claim 2, wherein the transmit 
switch part of the portable celullar phone is connected to an input of the transmit amplifier of the portable celullar phone 
75 external adapter, and the receive switch part of the portable celullar phone is connected to an output of the receive 
amplifier of the portable celullar phone external adapter. 

[001 2] An eleventh aspect of the present invention is directed to a portable celullar phone external adapter which com- 
prises: a transmit amplifier part which amplifies the transmit signal which is outputted to outside from the transmit switch 
part of the portable celullar phone of claim 1 ; a receive amplifier part which includes a receive amplifier and a duplexer, 

20 the receive amplifier amplifying the receive signal and outputting the amplified signal to the receive switch part of the 
portable celullar phone, the duplexer being connected with the output from the transmit amplifier part and an input to 
the receive amplifier; and an external transmitting/receiving antenna which is connected to the duplexer. 
[0013] A twelfth aspect of the present invention is directed to a portable celullar phone apparatus which comprises: 
the portable celullar phone of claim 1 ; a transmit amplifier part which amplifies the transmit signal which is outputted to 

25 an external adapter from the transmit switch part of the portable celullar phone; a receive amplifier part which includes 
a receive amplifier and a duplexer. the receive amplifier amplifying the receive signal and outputting the amplified signal 
to the receive switch part of the portable celullar phone, the duplexer being connected with the output from the transmit 
amplifier part and an input to the receive amplifier; and an external transmitting/receiving antenna which is connected 
to the duplexer. 

. 30 [001 4] According to a thirteenth aspect of the present invention, in the portable celullar phone apparatus of the twelfth 
aspect, the transmit amplifier part is preferably disposed in doors, an output from the transmit amplifier part is con- 
nected via a cable to the duplexer of the receive amplifier part which is disposed in the vicinity of the external transmit- 
ting/receiving antenna which is disposed out of doors, and an output from the receive amplifier of the receive amplifier 
part is preferably connected via a cable to the receive switch part of the portable celullar phone. 

35 [001 5] According to a fourteenth aspect of the present invention, in the portable celullar phone apparatus of the tenth 
or the thirteenth aspect, the portable celullar phone preferably comprises an external adapter detector part which 
detects connection to the portable celullar phone external adapter, the transmit amplifier part and/or the receive ampli- 
fier part operates preferably in response to an external power source which is disposed separately from the portable 
celullar phone, and supply of power to the portable celullar phone transmit amplifier and the portable celullar phone 

40 receive amplifier is preferably stopped when the external adapter detector part detects connection to the portable cel- 
ullar phone external adapter. 

[0016] According to a fifteenth aspect of the present invention, in the portable celullar phone apparatus of the four- 
teenth aspect, supply of power to the receive amplifier part may be realized using a cable for receive signal. 
[0017] According to a sixteenth aspect of the present invention, in the portable celullar phone apparatus of the frf- 
45 teenth aspect, the external power source preferably has a function of operating the portable celullar phone and charging 
up an internal power source which is disposed inside the portable celullar phone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so [0018] 

Fig. 1 is a block diagram showing a portable celullar phone and an external adapter for the same according to a 
first preferred embodiment of the present invention; 

Fig. 2 is an appearance view showing an example of installation of the portable celullar phone and the portable cel- 
55 ullar phone external adapter according to the first preferred embodiment; 

Fig. 3 is a diagram showing an NF level in a receiving system according to the present invention; 

Fig. 4 is a block diagram showing a portable celullar phone and an external adapter for the same according to a 

second preferred embodiment of the present invention; 
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Fig. 5 is a block diagram showing duplexers according to the second preferred embodiment; 
Fig. 6 is a block diagram showing a conventional portable celullar phone; and 

Fig. 7 is a block diagram showing a conventional portable celullar phone and a conventional external adapter for 
the conventional portable celullar phone. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 9] A portable celullar phone and an external adapter for the same according to the present invention are charac- 
terized in that the portable celullar phone and the external adapter are connected to each other through a transmit 
10 switch which is disposed before a portable celullar phone transmit amplifier of a transmitting portion and through a 
receive switch which is disposed after a portable celullar phone receive amplifier of a receiving portion. 
[0020] In the following, preferred embodiments of a portable celullar phone and an external adapter for the same 
according to the present invention will be described with reference to the associated drawings. 

15 < First Preferred Embodiment > 

[0021] Fig. 1 is a block diagram showing a portable celullar phone and an external adapter for the same according to 
a first preferred embodiment of the present invention (An apparatus which comprises the both will be referred to as a 
portable celullar phone apparatus.). In Fig. 1, in a portable celullar phone 101, after a modulated signal of a transmit 

20 frequency which is modulated by a phase locked loop (PLL) modulation part 1 02 is amplified to a desired level by a port- 
able celullar phone transmit amplifier 103, the signal is transmitted by a portable celullar phone transmitting antenna 
105 through a portable celullar phone transmit filter 104. and a receive signal which is received by a portable celullar 
phone receiving antenna 106 is supplied, through a portable celullar phone receive filter 107, to a portable celullar 
phone receive amplifier 108 where the receive signal is amplified. Further, in the portable celullar phone 101, a transmit 

25 switch 109 is disposed on the input side to the portable celullar phone transmit amplifier 103, so as to switch whether 
to transmit the modulated signal of the transmit frequency to the portable celullar phone transmit amplifier 103 or to out- 
side. Meanwhile, a receive switch 1 10 is disposed on the output side to the portable celullar phone receive amplifier 
108, so as to switch whether to receive the receive signal at the portable celullar phone receive amplifier 108 or from 
the external adapter. The receive signal is thereafter supplied to a demodulation part 1 1 1 through the receive switch 

30 110. 

[0022] On the other hand, a portable celullar phone external adapter 1 12 comprises a transmit amplifier part 115 
which is composed of a transmit amplifier 113 which amplifies the transmit frequency modulated signal and a transmit 
filter 114 which passes the transmit frequency modulated signal which belongs to a desired frequency band, a receive 
amplifier part 1 18 which is composed of a receive filter 116 which passes the receive signal belonging to a desired fre- 
35 quency band and a receive amplifier 117 which amplifies such a receive signal, an external transmitting antenna 119 
which is connected to an output of the transmit amplifier part 115, and an external receiving antenna 120 which is con- 
nected to an input of the receive amplifier part 118. The portable celullar phone 101 and the portable celullar phone 
external adapter 1 12 are connected to each other via a cable 121 . 

[0023] The transmit switch 109 of the portable celullar phone 101 and the input of the transmit amplifier part 1 15 are 
40 connected to each other, the output of the transmit amplifier part 1 1 5 and the external transmitting antenna 1 1 9 are con- 
nected to each other, the receiving antenna 120 and the input of the receive amplifier part 1 18 are connected to each 
other, and the output of the receive amplifier part 1 18 and the receive switch 1 10 are connected to each other. As the 
transmit switch 109 changes over, the transmit frequency modulated signal is outputted to the portable celullar phone 
transmit amplifier 103 or to the transmit amplifier part 115 of the external adapter 112. As the receive switch 110 
45 changes over, the receive signal is received by the portable celullar phone receive amplifier 1 08 or the receive amplifier 
part 1 18 of the external adapter 112. 

[0024] Now, operations of the portable celullar phone and the portable celullar phone external adapter which are 
structured as described above will be described. 

[0025] Fig. 2 is an appearance view showing an example of installation of the portable celullar phone and the portable 
so celullar phone external adapter described above according to the first preferred embodiment. In Fig. 2. the transmit fre- 
quency modulated signal from a portable celullar phone 201 is supplied via a cable 202 to a transmit amplifier part 203 
which is disposed in doors. After amplified to a desired level, the signal is outputted from the transmit amplifier part 203. 
The output is radiated, through the cable 202, from an external transmitting antenna 204 which is disposed out of doors. 
Meanwhile, the receive signal which is received by a receiving antenna 205 which is disposed out of doors is amplified 
55 by a deceive amplifier part 206 which is disposed immediately under the receiving antenna 205. An output from the 
receive amplifier part 206, passing through the transmit amplifier part 203 without amplified therein, enters the portable 
celullar phone 201 via the cable 202. As herein termed, "in doors" and "out of doors" are not limited respectively to 
inside a building and outside a building, but rather respectively may imply inside a car and outside a car in the case of 
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an automobile or the like. 

[0026] The transmit amplifier part 203 and the receive amplifier part 206 are operated by an external power source 
207 which is disposed outside the portable celullar phone 201 . At this stage, a detector part 208 within the portable eel- 
ullar phone 201 detects connection to the portable celullar phone external adapter 1 12, upon which power sources of 

5 the portable celullar phone transmit amplifier 103 and the portable celullar phone receive amplifier 108 are turned off. 
Meanwhile, supply of power to the receive amplifier part 206 is attained by the cable 202 which is installed for the 
receive signal. In addition, the external power source 207 which is disposed outside the portable celullar phone 201 has 
a function of operating the portable celullar phone 201 and charging up an internal power source which is disposed 
inside the portable celullar phone 201 . Supply of power from the external power source 207 to the portable celullar 

w phone 201 may be realized by the cable 202 or a separate power source cable. The portable celullar phone 201 . the 
transmit amplifier part 203 and the receive amplifier part 206 are similar in structure to the portable celullar phone 101 , 
the transmit amplifier part 1 15 and the receive amplifier part 118, respectively, which are shown in Fig. 1. 
[0027] Further, with respect to the portable celullar phone and the external adapter for the same according to the 
present invention, as shown in Fig. 3, a noise factor (NF) level of a portable celullar phone 301 of a receiving system, 

75 on the demodulator side to a portable celullar phone receiving antenna 306, is calculated as 3.08 dB, where an NF from 
a receive switch 302 up to a demodulation part 303 is 15.0 dB, a gain and an NF of a portable celullar phone receive 
amplifier 304 are respectively 30 dB and 2.0 dB, and a loss of a portable celullar phone receive filter 305 is - 1 .0 dB. On 
the other hand, if a cable 308 which is disposed between the portable celullar phone 301 and a portable celullar phone 
external adapter 307 has a length of 5 m and a loss of - 5.0 dB in a frequency band of 2 GHz, an NF at the cable 308, 

20 the receive switch 302 and the demodulation part 303 as viewed from an input terminal of a receive amplifier 309 is 20.0 
dB. In this case, where again and an NF of the receive amplifier 309 are respectively 30 dB and 2.0 dB and a loss at a 
portable celullar phone receive filter 310 is - 1 .0 dB, an NF on the demodulator side to an external receiving antenna 
31 1 is calculated as 3.26 dB. These NFs are calculated by the following equation: 



25 
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In general, a noise factor (NF) is expressed as a ratio of a signal to a noise at an input terminal or an output terminal of 
a device. Where a gain of the device is G D [dB], an NF of the device is NF D [dB] and an NF at a subsequent stage as 
viewed from the output side is NF 0 [dB], a noise factor NF { at the subsequent stage as viewed from the input side is 
expressed by Eq. 1. As described above, by means of the structures of the portable celullar phone and the external 

35 adapter for the same according to the present invention, even if the length of the cable 308, which is disposed between 
the portable celullar phone 301 and the portable celullar phone external adapter 307, is 5 m, a deterioration of an NF 
is suppressed to 0.18 dB. Meanwhile, as a high output power of a portable celullar phone transmit amplifier is not desir- 
able to a transmitting system, a loss at a transmit switch is located at the input side to the portable celullar phone trans- 
mit amplifier, an output from the amplifier decreases an amount which is equivalent to the loss. 

40 [0028] Having such structures as described above, the portable celullar phone and the external adapter for the same 
according to the present invention make it possible to suppress an increase in the output power of the portable celullar 
phone transmit amplifier due to a loss at the transmit switch associated with use of the external transmitting antenna, 
to reduce a deterioration of the NF of the receiving system due to a loss at the receive switch associated with use of the 
external receiving antenna, and to suppress an increase in the size of the external adapter. 

45 [0029] As the portable celullar phone receive filter 1 07 and the receive filter 1 1 6, a band pass filter which attenuates 
a band which is outside a receive frequency band is used. Further, since the portable celullar phone 101 is constructed 
with the transmitting antenna 105 and the receiving antenna 106 separated from each other while the portable celullar 
phone external adapter 112 is constructed with the external transmitting antenna 119 and the external receiving 
antenna 1 20 separated from each other, a low pass filter which attenuates a harmonic wave is used as the portable cel- 

50 ullar phone transmit filter 104 and the transmit filter 114. This creates a lower loss than a band pass filter, and hence, 
further suppresses a high output power of the portable celullar phone transmit amplifier 103 and the transmit amplifier 
113. 

[0030] In addition, although the first preferred embodiment requires that the transmit switch 109 is disposed immedi- 
ately before the portable celullar phone transmit amplifier 103, the transmit switch 109 may be disposed at a further 
55 precedent stage as far as being on the input side to the portable celullar phone transmit amplifier 103 and staying within 
the transmit frequency band. Similarly, although the first preferred embodiment requires that the receive switch 1 10 is 
disposed immediately after the portable celullar phone receive amplifier 108, the receive switch 110 may be disposed 
at a further later stage as far as being on the output side to the portable celullar phone receive amplifier 108 and staying 
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within the receive frequency band. In either structure, a similar effect to that of the present invention is created. 
(Second Preferred Embodiment) 

5 [0031] Fig. 4 is a block diagram showing a portable celullar phone and an external adapter for the same according to 
a second preferred embodiment of the present invention. In Rg. 4, in a portable celullar phone 401, after a modulated 
signal of a transmit frequency which is modulated by a PLL modulation part 402 is amplified to a desired level by a port- 
able celullar phone transmit amplifier 403, the signal is transmitted by a portable celullar phone transmitting/receiving 
antenna 405 through a portable celullar phone duplexer 404, and a receive signal which is received by the portable cel- 
10 ullar phone transmitting/receiving antenna 405 is supplied, through the portable celullar phone duplexer 404, to a port- 
able celullar phone receive amplifier 406 where the receive signal is amplified. Further, in the portable celullar phone 
401 , a transmit switch 407 is disposed on the input side to the portable celullar phone transmit amplifier 403, so as to 
switch whether to transmit the modulated signal of the transmit frequency to the portable celullar phone transmit ampli- 
fier 403 or to the external adapter. Meanwhile, a receive switch 408 is disposed on the output side to the portable cel- 
ls ullar phone receive amplifier 406. so as to switch whether to receive the receive signal at the portable celullar phone 
receive amplifier 406 or from outside. The receive signal is thereafter supplied to a demodulation part 409 through the 
receive switch 408. 

[0032] On the other hand, a portable celullar phone external adapter 410 comprises a transmit amplifier part 412 
which is formed by a transmit amplifier 41 1 which amplifies the transmit frequency modulated signal, a receive amplifier 
20 part 41 5 which is formed by a duplexer 41 3 and a receive amplifier 41 4 which amplifies the receive signal, and an exter- 
nal transmitting/receiving antenna 416. The portable celullar phone 401 and the portable celullar phone external 
adapter 410 are connected to each other via a cable 417. 

[0033] The transmit switch 407 of the portable celullar phone 401 and an input of the transmit amplifier part 412 are 
connected to each other, an output of the transmit amplifier part 412 and the external transmitting/receiving antenna 

25 416 are connected to each other through the duplexer 413 ofan external adapter, the external transmitting/receiving 
antenna 416 and an input of the receive amplifier part 415 are connected to each other, and an output of the receive 
amplifier part 415 and the receive switch 408 are connected to each other through the transmit amplifier part 412. As 
the transmit switch 407 changes over, the transmit frequency modulated signal is outputted to the portable celullar 
phone transmit amplifier 403 or to the transmit amplifier part 412 of the external adapter 41 0. As the receive switch 408 

30 changes over, the receive signal is received by the portable celullar phone receive amplifier 406 or the receive amplifier 
part 41 5 of the external adapter 410. 

[0034] Operations of the portable celullar phone 401 and the portable celullar phone external adapter 410 are similar 
to those described earlier in relation to the first preferred embodiment. An external power source of the portable celullar 
phone 401 has a function of operating the portable celullar phone 401 and charging up an internal power source which 

35 is disposed inside the portable celullar phone 401 , which is also similar to the first preferred embodiment. Further, the 
duplexers 404 and 41 3, as shown in Fig. 5(a), may be a duplexer 503 which is formed by a receive filter 501 and a trans- 
mit filter 502, or alternatively, may be a duplexer 507 which is formed by a receive filter 504, a transmit filter 505 and a 
transmit/receive switch 506 as shown in Fig. 5(b). While the receive filter 501 is a band pass filter and the transmit filter 
502 is also a band pass filter in Fig. 5(a), the transmit filter 502 may be a band elimination filter. In addition, although 

40 the transmit filter 505 is a low pass filter and the receive filter 504 is a band pass filter in Rg. 5(b), the transmit filter 505 
may be a band pass filter or a band elimination filter. 

[0035] Having such structures as described above, the portable celullar phone and the external adapter for the same 
according to the present invention make it possible to suppress an increase in an output power of the portable celullar 
phone transmit amplifier due to a loss at the transmit switch associated with use of the external transmitting antenna, 
45 to reduce a deterioration of an NF of a receiving system due to a loss at the receive switch associated with use of the 
external receiving antenna, and to suppress an increase in the size of the external adapter. 

[0036] As described above, the portable celullar phone according to the present invention has a structure which is 
comprised of the transmitting portion, in which the modulated signal of the transmit frequency which is modulated by 
the PLL modulation part is amplified to a desired level by the portable celullar phone transmit amplifier and transmitted 

50 by the antenna, and the receiving portion in which the receive signal which is received by the receiving antenna is 
amplified by the portable celullar phone receive amplifier. The transmit switch is disposed on the input side to the port- 
able celullar phone transmit amplifier, so that the modulated signal of the transmit frequency is outputted through the 
transmit switch. The receive switch is disposed on the output side to the portable celullar phone receive amplifier of the 
receiving portion, so that the receive signal is inputted through the receive switch. 

55 [0037] Further, the external adapter for the portable celullar phone comprises the transmit amplifier part which is 
formed by the transmit filter and the transmit amplifier which amplifies the transmit frequency modulated signal, the 
receive amplifier part which is formed by the receive filter and the receive amplifier which amplifies the receive signal, 
the external transmitting antenna, and the external receiving antenna. The transmit switch of the portable celullar phone 
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and the input of the transmit amplifier part are connected to each other, the output of the transmit amplifier part and the 
external transmitting antenna are connected to each other, the external receiving antenna and the input of the receive 
amplifier part are connected to each other, and the output of the receive amplifier part and the receive switch of the port- 
able celullar phone are connected to each other, and therefore, it is possible to suppress an increase in an output power 

5 of the portable celullar phone transmit amplifier due to a loss at the transmit switch associated with use of the external 
transmitting antenna, to reduce a deterioration of an NF of a receiving system due to a loss at the receive switch asso- 
ciated with use of the external receiving antenna, and to suppress an increase in the size of the external adapter, all of 
which is useful particularly to a satellite communication system or the like which demands transmitting with a high out- 
put power and receiving with a high sensitivity. 

10 [0038] Further, if band pass filters are used as the transmit filter 502 and the receive filter 501 in the duplexer 503 
while transmit/receive is switched by means of the transmit/receive switch 506 in the duplexer 507, a low pass filter may 
be used as the transmit filter 505, which creates a lower loss than a band pass filter, and hence, suppresses a high out- 
put power of the portable celullar phone transmit amplifier 403 and the transmit amplifier 41 1 . 
[0039] Further, the portable celullar phone transmitting antenna 105 and the portable celullar phone receiving 

is antenna 1 06 of the portable celullar phone 101 of the first preferred embodiment may be replaced with the portable cel- 
ullar phone transmitting/receiving antenna 405 as in the second preferred embodiment, and the portable celullar phone 
transmit filter 104 and the portable celullar phone receive fitter 107 of the first preferred embodiment may be replaced 
with the portable celullar phone duplexer 404 as in the second preferred embodiment. 

[0040] Conversely, the portable celullar phone transmitting/receiving antenna 405 of the second preferred embodi- 
20 ment may be replaced with the portable celullar phone transmitting antenna 1 05 and the portable celullar phone receiv- 
ing antenna 106 as in the first preferred embodiment, and the portable celullar phone duplexer 404 of the second 
preferred embodiment may be replaced with the portable celullar phone transmit filter 104 and the portable celullar 
phone receive filter 107 as in the first preferred embodiment. 

[0041] Further, the portable celullar phone transmit amplifiers 103 and 403 and the transmit amplifiers 113 and 41 1 
25 of the first and the second preferred embodiments may have a ramping control function, in which case it is possible to 
adjust an output level. 

[0042] With respect to the modulated signal of the transmit frequency which is outputted as an output signal from the 
PLL modulation part in the first and the second preferred embodiments, the transmit frequency modulated signal may 
be a transmit frequency modulated signal which is directly modulated, or alternatively, a transmit frequency modulated 

30 signal which is modulated at an intermediate frequency and thereafter converted through a mixer. 

[0043] As clearly described in the foregoing, the present invention is advantageous in that "rt is possible to suppress 
an increase in an output power of the portable celullar phone transmit amplifier due to a loss at the transmit switch asso- 
ciated with use of the external transmitting antenna, to reduce a deterioration of an NF of a receiving system due to a 
loss at the receive switch associated with use of the external receiving antenna, and to suppress an increase in the size 

35 of the external adapter. 

Claims 

1 . A portable celullar phone, comprising: 

40 

a transmitting portion which includes a portable celullar phone transmit amplifier which amplifies a transmit sig- 
nal and a transmit switch part which is disposed on the input side to said portable celullar phone transmit ampli- 
fier so as to switch whether to output said transmit signal to an external device or to said portable celullar phone 
transmit amplifier; and 

45 a receiving portion which includes a portable celullar phone receive amplifier which amplifies a receive signal 

and a receive switch part which is disposed on the output side to said portable celullar phone receive amplifier 
so as to switch between said receive signal which is amplified and said receive signal which is supplied from 
an external device. 

so 2. A portable celullar phone external adapter, comprising : 

a transmit amplifier part which includes a transmit amplifier and a transmit filter, said transmit amplifier ampli- 
fying said transmit signal which is outputted to outside from said transmit switch part of said portable celullar 
phone of claim 1 , said transmit filter passing said transmit signal which is amplified; 
55 an external transmitting antenna for transmitting a signal which is outputted from said transmit amplifier part; 

an external receiving antenna; and 

a receive amplifier part which includes a receive amplifier and a receive fitter, said receive amplifier amplifying 
said receive signal which is received by said external receiving antenna, said receive filter passing said receive 
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signal which is amplified and supplying said receive signal to said receive switch part of said portable celullar 
phone. 

3. A portable celullar phone apparatus, comprising: 

said portable celullar phone of claim 1 ; and 

said portable celullar phone external adapter of claim 2, 

wherein said transmit switch part of said portable celullar phone is connected to an input of said transmit ampli- 
fier of said portable celullar phone external adapter, and said receive switch part of said portable celullar phone 
is connected to an output of said receive amplifier of said portable celullar phone external adapter. 

4. The portable celullar phone of claim 1 , wherein said transmit signal is a modulated signal which belongs to a trans- 
mit frequency band, and said receive signal is a modulated signal which belongs to a receive frequency band. 

5. The portable celullar phone of claim 4, wherein said transmit signal is a modulated signal which belongs to a trans- 
mit frequency band which is modulated by a phase locked loop modulation method. 

6. The portable celullar phone external adapter of claim 2, wherein said transmit signal is a modulated signal which 
belongs to a transmit frequency band, and said receive signal is a modulated signal which belongs to a receive fre- 
quency band. 

7. The portable celullar phone external adapter of claim 6, wherein said transmit signal is a modulated signal which 
belongs to a transmit frequency band which is modulated by a phase locked loop modulation method. 

8. The portable celullar phone apparatus of daim 3, wherein said transmit signai is a modulated signal which belongs 
to a transmit frequency band, and said receive signal is a modulated signal which belongs to a receive frequency 
band. 

9. The portable celullar phone apparatus of daim 8. wherein said transmit signal is a modulated signal which belongs 
to a transmit frequency band which is modulated by a phase locked loop modulation method. 

10. The portable celullar phone apparatus of claim 3 f 8 or 9, wherein said transmit amplifier part of an external device 
is disposed in doors, an output from said transmit amplifier part is connected via a cable to said external transmit- 
ting antenna which is disposed out of doors, said receive amplifier part of an external device is disposed in the 
vicinity of said external receiving antenna, and an output from said receive amplifier part is connected via a cable 
to said portable celullar phone. 

11. A portable celullar phone external adapter, comprising: 

a transmit amplifier part which amplifies said transmit signal which is outputted to outside from said transmit 
switch part of said portable celullar phone of claim 1 ; 

a receive amplifier part which indudes a receive amplifier and a duplexer, said receive amplifier amplifying said 
receive signal and outputting the amplified signal to said receive switch part of said portable celullar phone, 
said duplexer being connected with said output from said transmit amplifier part and an input to said receive 
amplifier; and 

an external transmitting/receiving antenna which is connected to said duplexer. 

12. A portable celullar phone apparatus, comprising: 

said portable celullar phone of claim 1 ; 

a transmit amplifier part which amplifies said transmit signal which is outputted to an external device from said 
transmit switch part of said portable celullar phone; 

a receive amplifier part which indudes a receive amplifier and a duplexer, said receive amplifier amplifying said 
receive signal and outputting the amplified signal to said receive switch part of said portable celullar phone, 
said duplexer being connected with said output from said transmit amplifier part and an input to said receive 
amplifier; and 

an external transmitting/receiving antenna which is connected to said duplexer. 
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1 3. The portable celullar phone apparatus of claim 12, wherein said transmit amplifier part is disposed in doors, an out- 
put from said transmit amplifier part is connected via a cable to said duplexer of said receive amplifier part which is 
disposed in the vicinity of said external transmitting/receiving antenna which is disposed out of doors, and an output 
from said receive amplifier of said receive amplifier part is connected via a cable to said receive switch part of said 

5 portable celullar phone. 

14. The portable celullar phone apparatus of claim 10 or 13, wherein said portable celullar phone comprises an exter- 
nal adapter detector part which detects connection to said portable celullar phone external adapter, said transmit 
amplifier part and/or said receive amplifier part operates in response to an external power source which is disposed 

w separately from said portable celullar phone, and supply of power to said portable celullar phone transmit amplifier 
and said portable celullar phone receive amplifier is stopped when said external adapter detector part detects con- 
nection to said portable celullar phone external adapter. 

1 5. The portable celullar phone apparatus of claim 1 4, wherein supply of power to said receive amplifier part is realized 
15 using a cable for receive signal. 

16. The portable celullar phone apparatus of claim 15. wherein said external power source has a function of operating 
said portable celullar phone and charging up a portable celullar phone internal battery which is disposed inside said 
portable celullar phone. 
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